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(54) VARIABLE DISPERSION EQUALIZER. OPTICAL TRANSMISSION SYSTEM USING THE 
SAME. OPTICAL RECEIVER AND DISPERSION CONTROL METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a variable 
dispersion equalizer, having superior controllability and a 
widened dispersion controllable range that applies 

dispersion equalization control, even with respect to 

large residual dispersion values, with optimum conditions. 4)t 



SOLUTION: An optical filter circuit 1 7 captures part of 
an optical signal transmitted through an optical fiber 
transmission line 1 1 by branching the optical signal by an 
optical tap 1 3 and passes an optical signal with 
processing wavelength band in the distributed optical 
signal, a photoelectric conversion circuit 1 4 converts the 
optical signal into an electrical signal, a clock extract 
filter circuit 1 5 outputs a clock component with a 
specific frequency from the electric signal and a control 
circuit 1 6 applies wavelength distribution control to a 
variable dispersion equalizer 12, depending on the 
magnitude of the clock component 
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/h«[*fc(*ffit®-^ffl^ i: -S J; 5 iCRTgE^j-ffc^^bH 1 

2^®j»-rsz:i:T5. ifim^/^o-^w<DMw^^mmz 

A;|^fc«JSJ5:»iic«ftfilSA<*^T*4^So 
[0 0 7 3] *fc. W«^Jii:«<bl&i 2 1 L-c, »S)cW 

^B#(c ililSteiff tt7b<&<b S <fc 5 «:-r / ^-f X . x. I* 

^(cf*, wsE^i-ife^^b^i z<Dmi¥m<¥o>mt m?i 

It. «i-S;fi^-^iSAJ5:<k*(D»b) (=J;o-C*3fe:7-f 
ESSI 7lcA*$:h-S3fe«^/<"7-7Ei<Si!)f So COTJ: 

A*Lfc ^rig^^lfe^^bS1 1 2fl)©J^A<Rr*MI=ft<5, 

[0 0 7 4] >5:fc, z<DmmmmA-Qit. ^y-ou^ 
'j-=B--stmm2ot:'mm^Wi^^m'i z'^^o^vt 
mtiiLxi.&i^o wSE^Mfe^^b^i 2*aji-rs 

C t(=*-53tee-^A9-(Dl6«lA<«l«7?#.5«^l=l*. 
3te/<':3-^ii^|eISS2 O^WlE^tfe^^bSl 2frS(D3fe 

[0 0 7 5] zcommmmAizjzJMt. i^i&titxm 
m-t^:itiz^ij. mMm^mo3<?a^y{;^^<Dumt 

tji&mmz tsi^xi ^Mizpsm^^wi-mimamm ^ff o 

[0076] mmcoBB 5 . n 6 1*, z omBMo^moi 
mm s ©praE^j-a^^bsecD^iiS^^-r :?p 'v^? nr-fc 

■So C©^Jt©J^^5l*. ||JS©3f$SI1 ~4T?5^LfcRr 

ffc^^b^M 1 0 a ~ 1 o n I*, mmmm i - 4 1=5^^ l 
fcRTiE^ifc^^bSB^aL-cfcy. c©ssfe©fl^®5© 
Rrig^i-t!c«{bge3 o it. ^^immitmrn. 1 o a ~ 1 

O n <t. 3fe:7T-l'/<eiSiES3 1 , 3 2a~3 2nis3fe 
jS:S^;iK^3 3 <!:3!)^P.^«Ji!c$+LrL^So 3fejS:l^jKS3 
3 <!: LTI*, <5!lx.l*AWG (Arrayed Wave 
guide Grating) ■'f'-f — U— y^^:L^•^ 
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[0 0 7 7] |l6lCj3L\T, ;J6«^S3tel±, it^TiJ^ 

j^fi^i-jfi^g 3 3 1*. Kti LfciKg^S3fe$#iSSS(Cpt 
ft^lC^J-sSL, *:7T'f/^eKlK3 2 a~3 2 n^J>L 
•r-f-:h.-?*l<3[)^^^}-tfe^fl:^E 1 O a ~ 1 O n l=AA* 
■ft -a. RT^^ft^-lb^ei Oa~1 On-^fis A**^ 
f=;#5SS<D3fe<i-^l=*f UT. ^»©5f$tt 1 ~ 4 IZgiBJ L 

[0 0 7 8] z.<n)mmmmB{z.i^jci\t. ^M^'W.^t: 
[0 0 7 9] SlirojKSs. |17I±, c:fl)SiBja)^JSo 

ife^^b^E 3 O tt. H 6 U fc Wae^i-«fc«ft^MI=3l6 
37 7-</^e3@IK3 2 a~3 2 n *-€-*L^*t^i-L7:fil«il$ 
*L-53fejfiS^5SS§3 4 i:, 3te;S«^5eSl3 4l=SiSi**i. 
«3te7T'f/^fiiiK3 5$S&lciglt^:L^-5o 
S6S3 3 t LTt*, AWG (Arrayed W 

aveguide Grating) — 'J— 

-< X ^ffl l> ^ C i: *f t? ^ -5 „ 
[0 0 8 0] a7l=33t^T, Wffi^Uc^fcgM 1 Oa~ 
1 OnI±. ^JSroS$»6(=IH«a)mi:PI«l=. SteiSS 
^3-;-S^3 3 ■e&je:5SI=»je**b-CA:^3-r-53te«'^(cS^ 
UTs ^Jia)}^ffl1~4|zSii9LfcJ:5l=, S®'5:^3-fiC 
^^bffiS^^fL^, ^^bmOT5fe«-l-^3fe;1Sfi^;tSl3 4[c 
tli* Urfe y . 3fe}«fi^?fi#3 4 1±, A* Lfc#j6fiS 
<7)3te<t#$St/— 3f=^jfi Ur3fe3'T-1'/^^SIES3 5 1= 

[008 1] C<75^Sfe©ff$® 6 |Cj;ttlS. jfiS^Xife^ 

#^SS«a33fe«^i=^J-i6Lfc^lc^j-iii«^bfflS^tTiv 

ajfeMfim $ ^XT L^ -5 5^:7 T -T / ^eJUKSit * IC l^■C 
[0 0 8 2] ^S£G)ffJffi7 

•fb^M^SteJt'PI^i^^ffa 3teejl->XT-A(z)Sffl Lfc« 
T?fe-&o ll8l=fcUT. 3feeiii/XT-A4 Oi*, filf^jS 
fi<03fe«-^*Slfi-r-53ftSeiS4 1 3!6:7T-</^eSI 
S&4 2 a~4 2 o 3tli'lil*il^4 3 a, 43bt. 

RriE5J-t6;*<b^S 1 0 (^fc[*3 0) ts 3fe7r-f/<e 



kI^4 2 a~4 2 3tJi*Iit>J8iff4 3 a, 4 3 b . rT 
gg^i-tJc^^bge 1 O (3 0) $)li?fe^hLT3tejHiS4 1 
ttlS^i*:ix-55feS«ll4 4 i:T'lH^$;}xr U5o 

[o o 8 3] RTiE^j-stiift^ia 10 (3 0) I*. mmo> 

3^»i ~5t?a^ufcRri£^5-tfe^-(bSMi o*fci*3 0 7? 

fe-S. ■r'S:4:>t., *fiM'>X7^A4 03!)'Cm-;S:gO3fe« 
■^^€i§|-ri.:®-&i=l*. ^SferoJ^ffll ~4l=35UfcW^ 
^tfe^^bSgi o^ffll^TmS^J:^J•«^^^b^as^^fl^s 
ifefiili'X'xA 4 o is^i&m^m^'Si&m-t^m-^izit. 

afeejSttgi^ * y iRi± c: t A<r'# -5 . 

[O O 8 4] 3tej^li§l4 1 ■X?^S$^fc3fe<i#tt, 
i§4S«mii 4 3a. 43b -cafeJSilSS^ifc^. 3feS«l8 

4 4roia^i=iBg*ixfcRrffi^J-ife^-fbise 10 00) 

l=A***LS. RT^^^tfe^^bSM 1 O (3 0) I*, Se 

$3fe§<iS4 4ICtfc5*LTa3y. 3feS1tll4 4(i, jSS 
»lfe^ib«a31A?«:$*tfc3fe«^^S11-r-i> 

•So 

[0 0 8 5] iKommoii^mi iz^iMt. ^^im^it 

mm to (30) ^jfesfflu 4 4 ronwiciBa-r ^ - 1 

[0 0 8 6] ^fc, Z0mm<oj&m7 X'lt. ^^^mm 

itmmt O (30) i:3feS«S4 4^®J>5rfl3lSjSt Lfc 
WlE^ife^ibSgl O (3 0) a)«Ji£^3feS{i^4 
4lz^Sli:-Ct.at^. *&l=S#4il=ir^^J'lfe^<b^a 

10 (3 0) $m*-a-Tffiffl-ri.ii^i=i*. jtesffin 
[0 0 8 7] *fc, ::ro*!6(D}^»7-ei*. 3feSMIl4 

A-cD&mizssMi^mmit^mT o (30) ^iEMLTt^ 
(30) ^jfefiiis^* *f= it^mm^'mmm izmm-t 

[0 0 8 8] 

$ ^ffl^^Tfa»¥®A<Rr^^^ife^■fb^S©^Sfi^J■ 
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[0 0 8 9] o^a)^Bjizci;*i«. mmy^ji^^^miz 
Jst Lr*g3i3S:|l#if»«fc^<ba)M»$ff 3 = t*^x^ 

[0 0 9 0] ■0^(DBBJ(=J:;h.lS, ^ JU-S^ ^m<om 

^izm^^^oi^mi^m^n-^-r^ox'. -^mi^w^mit 

So 

[0 09 1] r^^oimmizMt. ^y-fji.^mmmw 

[0 0 9 2] o^(D^BJ|cJ;^x(S. MIB3fe^5iti&*fcl* 

^m^mm^' I'^Mzi&cxum^mii^-^^^mmit^ 

Tff 3 C §■ S t L^ 3 $^-r -5 o 

[0 0 9 3] 0#CD^BJ|Cj;;h.!^. pfe:? -f JU^l ^gCD* 

iC,^jK:l*f=(i)aji©^illli*fctt^©il:;&$Rr^i65t•r■5 
©T?. ©j«^#®s:£fflafijtA<i^±-r-5iL^3^a* 

[0 0 9 4] o#<D^B^icd:*L(S, «m:7-<';u4i^|gA^ 
<fc3l=^ mm^mA^'^^i^mmit.^m^mm-r^cox. 

3 i # 5 i t> 3 SS^ -5 = 

[0 0 9 6] -^^oi^mz^Hit. <pov<?mi^k^m 

^ U fcSJ^ 3 d A^t? # -5 i: LN 3 -5 . 

[0 0 9 6] -^^CDflBJlCcfc+ili. 3te5lgS^J-ae¥Ki:3fe 

*^f3o^T'. #5ts^ls6Sl=:aii'5:^i^c*^b5a@^^T3 



[0 0 9 7] o#©^?ai:::J:*LlS. Sfejfig^J-jfi^Si: 

Tt#5£:l««S©g5i'S^5-«c^^b5as^tT3 :i fcA^-e 
^•5i:tx3S!i^§#'r«. 

[0O9 8] o#©^B^icj;ix(f. ^m^m.mitmmt: 

[0 0 9 9] •0^(DSIBJ|=<fe;h.«. W^5MiC^^bgfi^ 

iftmmii'mmm^tc\tmm^mm.m±izmm-t?><Dx. 
^mm^^oiiMaimfjTxmmtii^WLmimm'&n'? =. t 
A^-e^ t Lx 3 ^a-r -5 o 
[0 10 0] o#<D^Bji=j:ixif. ■sim^m.mimm^ 

ztt<x^^t[,^5Wimimir^o 
[0101] o#©^BJ(=J:*ltt. 3te^KI=fii^*it 

(= J: o ■C3fefi■^A^ P> !t#^Ji;SIBiro ■> P JS^i-^affl 

fcliM/hfli<i: jS^ J; 3 icttiSeijIKOjes^J-tfe^^J^-r 

mumf^xi^m^itomm^n5zkii<x^^ki^5^ 

[0 10 2] •3#©^Bjicj:;h,(S, iiiix^-eifeeiii^ 

att!x^tf3fe{i■i■A^p,^a-/^/^g»$at^JL, *e>(c©j 
®x^-ei> p ^ m^(o±^-^tm:km^tzitmfmt 

*-5.<fe 3 (cWlBfiiilK©}-ftS^J-ijc^®J»-r i: t J: -o 

T, <pavomi^<Dmmimm.iznir^^mm^'&mm 
■r^oix. ummzm^. :«-tfe©j»a>w*i*^j»i^s$ 
jA< L-r, :k^tj:mmimmznLX'hm.mt£mi'^xii' ■ 
m^ito>mm^n5zktiiix^?)ki^o^^^mi-^o 
[0 10 3] o^©^Bjicj:;fx«, mtimrnxmia-^^ 
tz<;av<7mi^k^mj:mxmiii^Htzmn^(D^^^ 

i\<D UK;KDJtA<S:^M*fc Itm-^mzti^^ 31=,* 
f=liM:^;fii-¥>S/hffi4x 6-r*tt=a^(=Sf«Ml=J5:* J: 3 

^aia®^? P •y^JS;»l=:J:««lJfflI*S^Lr^T3 C tit 
T'#-l>i:Lx3^^5*-r-5o 
[0 10 4] -O'MoiMmz^M^. ^j-ife#^xglcJ;o 

[0 10 5] 0^<7)^BJ|Cj:;|x(i, SiiXMT'ifefi^O) 
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[0 10 6] o^co^BjiZcfc^Kis 3fe;fift^J-JSx^t?# 
to 1 0 7] ;i<DSgBji=j:*iK. fft^^m^^x-m-r*^^ 

[iii2] m^^mmziai-t^mtiii^ov'^m^o:^^^ 

[1113 3 cOT^Bja5Si5©»$te2a)prS^St^fc^B 



[@5] z<omBMo^m<Dm^4.(o-m^i^m.m{tmmi 

[He] croSgBjffl^ss»3^S5WWgE^J-»^<k^g 
[H 7 ] H (7)^Bja)^te©}f$« 6 wSE^-tk^ft^g 
[^8] ;::ro^iS©^Jt<3D3i^»7©wig«#^ft^g 

liiS^^-r :?p ^ lllT?fe-5 = 



10. 10a~10n, 30 ^M^WcmitmU. 1 
1. 31, 32a~32n. 35, 42a~42o 3fe 

3?T-r/^€Sii&s 1 2 Pirsg^ife^ftii, is. 19. 

%^V^. 14 SfeB^ggl^llKs 15 ^'P'^/^atiS 

y-fji'^Sim^s 16 $i]»iHlSS. 17 3fe:7-f;u^is! 
iSS, 18 ^»#-§-|H]{^. 2 0 afez-^-^-^-^iIalK. 

2 1 jfiJKSJ^El^s 3 3 3 4 3fe5« 
S^jfilg. 4 O 3fee-ll->X'xA. 4 1 4 

3 a, 4 3b ffimm'Pm^. 4 4pfeg«^„ 
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(72)fi|B^# /Jv» 

(72)^eB# ^ . 

m:^il5T^traiS3tLrof'3z:Ti2S3'^ = 



F^J— A(##) 2H048 BAOI eA04 BAIS 6A62 

2H049 AA02 AA33 AA45 AA59 AA62 
2H079 AA06 AA13 BA01 CA04 EA09 

FA01 HA11 KA07 KA11 KA19 
5K002 AA03 AA06 BA04 BA05 GA01 

DA02 DA05 FA01 



